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Abstract 
A plane collector was used for dehydration of chamomile (Matricaria Chamomilla L.). The thermal 
system was built and tested in Chiapas. The proposed system increased the solar thermal energy 
efficiency, due to it could change his position depending on the season of the year. During the experiment 
test, 2 kg of fresh chamomile was considered. The experimental results show that physiochemistry 
properties of the dehydrated chamomile are keep. It is important to point out that the use of the dehydrator 
presents several advantages such as: low cost, efficiency, minimal maintenance, and easy built. For all the 
aforementioned, this work is useful for the development of the rural areas. Where, it can be used by 
chamomile producers to obtain benefits due to the conservation and distribution of dehydrated 
chamomile. 
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1. Introduction 
The solar dehydrated is of the oldest, well-known and employees technique for the preservation of 
vegetable and animal products. This technique consists basically of the direct or indirect exhibition to the 
sun of the organic material to dehydrate. With the dehydration the percentage of moisture is diminished 
up to acceptable levels that guarantee the conservation of the product in long time, without neglecting the 
quality of the product 
 
In this work, the chamomile (Matricaria Chamomilla L.) and solar dehydrator is studied. The chamomile 
is used as a medical treatment as anti-inflammatory, antiseptic antispasmodic, tisane, disturbance of the 
stomach associated with pain, sluggish digestion, diarrhea, nausea and febrifuge [1-4]. Amino acids, 
polysaccharides, fatty acids, essential oils, mineral elements, flavonoids, and other phenolic compounds 
are the main constituents of chamomile.  Essential oils are odorous substances obtained from aromatic 
and medicinal plant by water vapor or hydrodistillation extraction. The principal components of the 
essential oil extracted from the flowers are the terpenoids alpha-bisabolol and its oxides and azulenes, 
including chamazulene [5]. Aqueous extracts obtained from both varieties of chamomile showed the 
abundance of apigenin-7-O-glucoside. Apigenin, alpha-bisabolol, and the cisspiroethers appear to provide 
the most significant antispasmodic effects  
 
The sensitivity of these substances determine the temperature of drying process, because the plant 
temperature is increased during the drying and high temperatures may promote loss by volatilization or 
degradation of the principles actives [6]. Intensive solar radiation adversely affects quality, causing losses 
in essential oils or color changes in dried plants. Temperature and light conditions (sunshine hours) have 
greater effect of essencial olis and azulene contents than soil type. The flower are delicate and take about 
5 – 7 days to dry, and with and rise in outside temperature (37°C and above) its takes at 3 to 5 days. The 
best method is to dry the flowers  artificially with a blast of air to 40 to 45°C preserved best the essential 
oil and prochamazulene content to M. Chamomillia. 
 
The drying method had a significant effect on oil content and composition of aromatic plants [7-8].  The 
drying of this plant makes easier its storage (conservation), transport and meaningful employment. The 
optimally drying is obtained if chamomile has only 12% of moisture when the temperature is no higher 
than 45°C in a hot air circulation oven. 
 
This work focuses on the dehydrated chamomile with solar dehydrator. The aim is to develop an 
appropriate solar collector that guarantees optimal dehydrated parameters to conserve beneficial 
properties of the chamomile. Several works have developed such as: the determination of the time drying, 
velocity tests of chamomile drying were made in constant conditions which are the air that remain 
constant with time and it does not vary a lot from the input to the output [9]. The drying velocity is 
calculated by the moisture lost in unit time. The moisture percentage was calculated by the quotient of the 
difference of the before and after drying mass, and the before drying mass. Preliminary laboratory and 
pilot scales test were performed by varying the temperature and the thickness of chamomile layer. Also 
pilot test were made with solar drying, supported by resistors and a temperature controller. In the test of 
the oven with 30°C took more than 28h for chamomile to reach 14.5% of moisture, but with 45°C in the 
same time the moisture percentage was 12%. The chamomile solar drying took 27h to reach 11.7% of 
moisture with 45°C.  Process control of this technique must be improved because the weather may no 
help the drying.  Martinov et. al. presented results of investigation of chamomile drying characteristics in 
batch dryer. The essential oil losses, microbial count changes and specific drying energy are considered. 
Following parameters were measured, such as: fuel consumption, change of material temperature and 
moisture content. The average temperature was 45°C [10]. Investigation as a solar system was used for 
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dehydration of Chamomile and for storage of solar energy in water. Drying was done about 18 to 30 
hours to reduce the moisture contents of Chamomile from 72-78 to 7.9% (wb) and 33-48 hours to reduce 
it from 72-78 to 10% (wb) by the hybrid dryer and natural sun drying method, respectively. The capacity 
of the dryer was about 32-35 kg of fresh Chamomile [11]. Other works related with medicinal plants has 
been studied [12]. The artificial drying with forced air represents a higher production costs than the cost 
of the solar drying. The solar drying can maintain temperatures near 45°C.  Maintaining stable the 
essentials oils and their properties 
  
2. Materials and methods  
The system has been designed, constructed and installed in the Univesidad Politecnica de Chiapas. The 
system has one volumetric of 0.55 m3 and with capacity of dried maxim of 5 kg. The dehydrator has air 
inlet in the low part and an exit in the top part. The exit has the characteristic of be opening or be closed 
depending on the internal temperature of the system. General scheme of the system is present in Fig. 1. 
On top of the frame was mounted, covered with a glass plate.  It is know that glass is transparent 
practically in all regions of wavelengths important for thermal energy [13]. Thermometers and 
hygrometer measured the input and output air temperature and humidity. Instruments are necessary for 
the optimum dehydration. The characteristic of the sensor are: DS18B20 digital thermometer provides 9 
bits t o12 bits Celsius temperature measurements were used. It has an operating temperature range of -55 
qC to +125 qC and is accurate to r 0.5 qC. DHT11 humidity sensor with measurement range 20-90% Rh 
and humidity accuracy  r 5% RH too. These sensors are connected with an Arduino Uno that is a 
microcontroller board based on the ATmega328.  This board acquires the sign of the sensors and save in a 
memory. And finally the system has three positions to provide the maximum irradiation of the collector 
plane in different seasons of a year.  
 
 
Fig. 1. Solar dehydrator set up. 
 
Generally, high temperatures influence essential oil quantity and quality in aromatic and medicinal plants 
not only during drying; reduction in active ingredients continues during storage period as well. The 
influence of drying on the quantity and quality of the essential oils was extensively studied. According to 
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Müller and Mühlbauer, the increase in the air temperature from 30 to 50°C in drying of chamomile 
(Chamomilla recutita) reduced drying time from 52 to 3.5 h, causing no significant reduction in oil 
content essential. It changes between 15 to 25%, independent of drying [14]. 
3. Results and discussion 
To obtain the complete characteristics of the dehydrated solar in different days and seasons, we conducted 
measurement with the corresponding changes in the system’s inclinations and different tests. With the 
interval of the one minutes, we measurement the air, which it increases temperature 'T at outlet of the 
collector equal to 14 qC  and this is shown in the Fig. 2.    
 
 
Fig. 2. Air temperatures in the collector plane 
 
The solar dehydrator process shows a characteristic yellow color; sweet smell and flavor of the 
chamomile (see Fig 3a). It has no additives or chemical contaminants that may affect the nutritional and 
sensory characteristics of the product. The dehydration had no effect on the number of chemical 
components of the essential oil, as 14 components were identified in the oil of every drying method. We 
must note that the efficiency value given above was calculated in relation to thermobalance test (Fig. 3b).   
Oil was obtained by solvent extraction according to foodstuff-determination of ether extract (soxhlet) 
norm (NMX-F-089-S-1978). The aqueous extracts of chamomile were prepared using 2g dried 
material/200 ml distilled hot water. Tea determination of water extract norm (NMX-F-258-S-1978). Also 
the moisture value is of 8.7±0.8%; these parameters meet the requirements according to regulations, for 
its marketing, table 1.  
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a) b) 
Fig. 3. (a) Solar dehydrator system; (b) Dehydrator with thermobalance rapid method 
 
 
 
Table 1. Indicates the moisture values obtained during experiments with fresh and dehydrated chamomile. 
Fresh  
Chamomile 
Dehydrated Chamomile 
With solar dehydration 
Normal value 
 
% dry moisture 70.4166 % dry moisture 8.73 
 
12 
Standard deviations 0.5329  0.84  
% solids 29.5833 %solids 91.26  
Standard deviations 0.5329  0.84  
 Oil content % 3.33 4.5 maximum 
 
Aqueous extract 
content % 
39.24 30 minimum 
 
Generally, high temperatures influence essential oil quantity and quality in aromatic and medicinal plants 
not only during drying; reduction in active ingredients continues during storage period. The influence of 
drying on the quantity and quailty of the essential oils was extensively studied. According to Müller and 
Mühlbauer [14], the increase in the air temperature from 30 to 50°C in drying of chamomile (Chamomilla 
recutita) reduced drying time from 52 to 3.5 h, causing no significant reduction in oil content essential. It 
changes between 15 to 25%, independent of drying.  Borsato et al. studied the effect of drying process in 
a fixed layer at 80°C on the yield and chemical composition of chamomile (Chamomilla recutita 
Rauschert) essential oil. They concluded that the drying process of chamomile showed reduction essential 
oil content and chemical composition. However, drying air temperatures between 50 and 60°C appear to 
be feasible for drying large number of medicinal plants 
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4. Conclusion 
This investigation demonstrated that the solar dehydrator system can be used for conserve the proprieties 
of the chamomile during dehydration. The system implemented produces larger amount of thermal energy 
without noticeable increase in the system’s cost. The samples obtained by the dehydrated fulfill 
satisfactorily the parameters established in the normal. The physical and chemical properties of aromatic 
and medicinal plants are determined by their moisture content. Drying process may also contribute to a 
regular supply and facilitate the marketing of plants, because drying results in reduction of the weight and 
volume of the plant with positive consequences for transport and storage. 
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